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To His Excellency,
JOSEPH F. JOHNSTON,
Governor of Alabama.

DEear Sir:—I have the honor to submit herewith, as part of my
biennial report, 1898-9, a report upon the clays of Alabama by Dr.
Heinrich Ries. While the investigations of Dr. Ries here recorded
have been confined to the northern half of the State, and mainly to
one or two formations, they yet embrace the most important and
most accessible of our clay deposits. The kaolins of the granite re-
gion lie at a distance from railroad lines, and the discussion of these
and of the clays of the more recent formations, in the lower half of
the State, will be taken up in a second bulletin. .

The present report shows that our clay resources include every
variety, ranging from the best of china clays downward, and there
seems to be no good reason why all these materials should not be
turned into the manufactured products, chinaware, stoneware, fire
brick, ornamental brick, paving brick, tiles, drain pipes, etc., within

our own borders and upon our own ground.

Very Respectfully,
EvucGeENE A. SMITH.

University of Alabama,
March 15, 1900.
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PREFACE.

Clay is one of the most abundant materials found in
the earth’s crust, and occurring as it does in every
country, in almost every geological formation from
nearly the oldest to the youngest, and frequently in
positions easy of access, it is not to be wondered at
that these conditions, aided by the peculiar properties
* which it possesses, have caused this material to be-
come one of the most useful and valuable products ot
the earth.

The value of clay is still more readily understood
-when the statistics of its production are known. Thus
in 1897, the total value of clay products made in the
United States alone was $60,911,641.00, distributed
as follows:

Common bricK.......... covveere cennnnann $ 26,353,904
Pressed brick.... ...... ... .o oo 3,931,336
Vitrified paving brick.... ...... ... ..., 3,582,037
Ornamental brick.... ...... ....... e 685,048
Fire brick....... toeiveiene tivennnnn venn 4,094,704
Drain tile.......... ..... e e 2,623,305
Sewer pIpe......ccviiiiitt ciieineee aean 4,069,534
Terra COtta......ovvvve vuvenennnnnn S 1,701,422
Fire proofing.......... ...... cooves el 1,979,259
Tile other than drain...................... 1,026,398
Miscellaneous. ....... ....vvt ciienn eeaenn 1,413,835
Pottery...... covvviennne wuinnn. 9,450,859

Up to the present time the rank of Alabama as a
clay producing state has not been very high, owing
largely to the lack of information concerning its clay
resources, and in the following report an endeavor has
been made to furnish as much information as possible
concerning the characters of many of the Alabama
clays.

HEINRICH RIES.
March 1, 1900.
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| GENERAL DISCUSSION OF CLAYS,

By HEINRICH RIES.

ORIGIN OF CLAY.

Clay is to be met almost every where, and while it
varies in form, color and other physicial properties,
nevertheless it always forms a pasty or plastic mass
when mixed with water, by virtue of which it may be
molded into any shape, which it retains when dried;
furthermore when exposed to a high temperature it
hardens to a rock like mass. These two properties,
the plasticity and the hardening when burnt are what
make clay of such inestimable value to man.

Pure clay or kaolin is composed entirely of the min-
eral kaolinite, which is a hydrated silicate of alumina.
It rarely happens, however,that clay is perfectly. pure,
for owing to the nature of its formation from another
rock as will be explained later, it is very apt to have
other minerals mixed in with it. These foreign min-
erals may sometimes be present in such quantities as
to completely mask the character of the kaolinite.

We can therefore define clay as a mixtureof kaolin-
ite with more or less quartz and other mineral frag-
ments, especially feldspar and mica, the whole posses-
sing plasticity when mixed with \\ater and becoming
hard when burned.

The so called flint clays form an exception to the
above, for while they often approach pure kaolin in
composition, still they are almost devoid of plasticity
when ground and mixed with water.

Kaolinite is a secondary mineral resulting from the
- decomposition of feldspar. The feldspars are a group
of silicate minerals of ~ather complex composition,










































CHEMICAL PROPERTIES OF CLAYS. 17

ing silicates which are apt to be met with in most of
the impure clays. .

When present as a silicate, lime acts as a flux, and
is less liable to exert a decolorizing action on the clay
than carbonate of lime. Bleaching action is caused
~ by the formation of a double silicate of iron and lime,
when the clay reaches a temperature approaching vit-
rification, and the color developed is either yellow, or
yellowish green, according to the intensity of the
firing.

Carborate of lime is an abundant constituent of
some clays, and its presence, if over three or four per
cent., can usually be detected by the effervescence
which is producd when muriatic acid is poured on the
clay. This compound of lime is far more injurious
than the silicate, although, if present in the clay, in a
finely divided condition. it may not only be harmless
but even desirable, provided there is not an excess of
it, for clays with as much as twenty to twenty-five per
cent. of lime carbonate have been used for making
common or even pressed brick and somtimes earthen-
ware. It is well, however, to try and keep the amount
lower than this if possible. Highly calcareous clays
have often found a use in making of slip glazes.

If the carbonate of lime is present in the form of
pebbles, a most undesirable effect is produced, for it
is well known that when heated to redness, the com-
pound is broken up into oxide of lime and carbonic
acid gas; this oxide of lime, when cooled, absorbs mois-
ture from the atmosphere and slakes, the result being
a swelling of the material and a consequent splitting
of the brick. Now if the clay be heated to a tempera-
ture sufficent to decompose the carbonate of lime, but
not high enough to make it unite with any free silica
present, the lime of course slakes on cooling. It is con-
sequently imporatnt either to burn the clay sufficently
or remove the lime pebbles from the clay by screening
or by some other method before using.

For a high grade ware, calcareous clays are seldom
employed, but in the manufacture of brick and terra-
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RATIONAL ANALYRIS OF CLAY. 51

shall fully supplant the ultimate one for each serves
its own purpose.

The ultimate anaiysis may be used to supply in-
formation on the following points.

1. The purity of the clay, by showing the propor-
tions of silica, alumina, combined water and fluxing
impurities. i

2. From the ultimate analysis we can form a gen-
eral idea regarding the refractoriness of the clay, for,
other things being equal the greater the total sum of.
the fluxing impurities, the more fusible the clay.

3. The color to which the clay burns may also be
judged approximately for the greater the amount of
iron in the clay the deeper red will it burn, provided
the iron oxide is evenly distributed, and there is
not an excess of lime in the clay. If the proportion of

iron to lime is as 1; 3, then a buff product results,
provided the clay is only heated to incipient fusion or
vitrification. The above conditions will be affected
by a reducing atmosphere in burning or of sulphur in
the fire gases. ‘

4. Clays with a large amount of combined water
‘sometimes exhibit a tendency to crack in burning.
" This combined water would be shown in the ultimate
analysis.

5. A large excess of silica would indicate a sandy
clay. )

The connection between refractoriness and chemical
composition may be illustrated by the following
analysis.






RATIONAL ANALYSIS OF CLAY. 68

better opinion of the probable behavior of the clay in
burning.

When mica is present, it ’s dissolved out with the
kaolinite and reckoned in as clay-substance, but it is
rarely present in large amounts, and may perhaps
alter the character of the clay-substance but little, for
finely ground white mica possesses plasticity, and can
be formed and dried without cracking. It is more re-
fractory than feldspar, and holds its form up to
1400° C.*

In the following table are given the ultimate and
rational analyses of a number of kaolins, which show
how a constancy of ultimate composition may be ac-
companied by variations in the rational analysis:

* Q. Vogi, Ckem. News, 1890, p. 815.
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L)

a large mass at once, the fall serving to break it up.
While effective, this method is often attended with
danger. '

~ MINING OF KAOLIN.

Kaolin is usually sufficiently soft in nature to be
mined by means of the pick and shovel. In some por-
. tions of the beds near Valley Head streaks of halloy-
site are found in the clay, which are quite hard, but
they are of such a limited extent as not to cause much
extra trouble. If the deposit is deep, narrow, or in-
terbedded with other formations which are too thick
to be removed by stripping, or if again the kaolin does
not run regular in its composition, it is often advisable
to follow the better portions of the bed, or the narrow
vein if it is such, by means of shaft, levels, or slopes.
These sometimes have to be timbered, at other times,
as at Valley Head, they do not.

In the case of deposits which are large and broad,
‘it is most economical to operate them as quarry work-
ings or open pits, digging out the material and loading
it on the cars or wheel-barrows which convey it to
the washing plant. If a pit is large and broad the
sides, instead of being dug out vertically, should be
left in benches to prevent the washing down of the
bank.

In North Carolina, where most of the kaolin depo-
sits are vein formations whose depth is comparatively
great as compared with their width, the method ad-
opted is to sink a circular pit in the kaolin about 25
feet in diameter. As the pit proceeds in depth it is
lined with crib work of wood, and this lining is ex-
tended to the full depth of the pit, which varies from
50 to 100 or even 120 feet. When the bottom of the
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bottom of the vat is drawn off by slip pumps and for-
ced by these into the presses. R

The presses consist simply of flat iron or wooden
frames between which are flat canvas bags. These
bags are connected by nipples with a supply tube from
the slip pumps, and by means of the pressure from the
pumps nearly all of the water is forced out of the
kaolin and through the canvass.

When all of the water possible, is squeezed out the
press is opened and the sheets of semi-dry kaolin are
taken out. It is then dried either on racks in the open
air or in a heated room.

As for every ton of crude kaolin usually only about
two-fitths or oue-fourth of a ton of washed kaolin is
obtained, it is desirable to have the washing plant at
the mines, for it avoids the hauling of 60 to
70 per cent. of useless sand which has to be washed
out befare the kaolin can be used or even placed on
the market.










































































































































TERTIARY AND POST TERTIARY FORMATIONS. 118

there are lens of pure plastic clays to be found in
many places interstratified with the prevailing sands
of the formation. Many of these clays have been re-
ceived and superficially tested, but it is the intention
to extend the present investigation over that part of
the state in the near future.
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The air shrinkage was 2 per cent.

At 2400° F. the brick was very loose and crumbly.

At 2500° F. shrinkage 11 per cent.

At 2600° F. shrinkage 18 per cent.

At 3150° F. shrinkage 22 per cent. Totally unaf-
fected.

Analysis of Bauwite, Rock Run, Cherokee Oo., No. 3.

BIHCA. ..ot tiviini tiiies ceeessens seesenas 3.30
Aluming........ ....c0 ciiien ciiieiieiieeean 69.0¢
Ferrlc oxfde........ cvvvvr vervnne veneneeennns 20
Lime........ oottt titeiinees soenenes soaas
Water. .. ..ot tiiiiett ceatetnes seseeenes sees 28.10
100.66

48.(No. 4.) Three mixtures were made up as
follows:

a. 33 per cent. smaller than 20-mesh.
67 per cent. 10-20 mesh.

b. TUnder 30 mesh.

¢. Under 20-mesh.

All three gave lean mixtures.

a. Took 23 per cent. water to work it up.

b. Took 20 per cent. water to work it up.

¢. Took 24 per cent. water to work it up.

The air shrinkage was b. 2 per cent., c. 1 per cent.

At 2400° F. b showed 10 per cent. shrinkage and
the particles barely colored.

At 2500°F. b had shrunk 11 per cent. and held;
¢ 13 per cent. but was very loose.

At 2600° F. b. and c. had both shrunk 13 per cent.
but could still be scratched by the knife.

At 3000° F. the bauxite was unaffected, and show-
ed a total shrinkage of 17 per cent.
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Analysis of Bauwite, Rock Run, Oherokee.0o:, No. 4, -

BUHICR. « v it e e i 3.30
Alumina...... ..oieeiiees cieiieen apaenmaeaens 66.70
Ferric oxide...... ... .cvvv ciiiiiir ciiiiiaaes .10
L7 N 81.80

101.40

49. (No. 5.) Mixtures made were:

a. 35 per cent. 10-20 mesh and 65 per cent. under
20 mesh. Required 18 per cent. of water to work up.

b. under 30-mesh. Required 20 per cent. of water.

c. under 20-mesh. Required 25 per cent. of water.

" The air shrinkage of all was 1 to 2 per cenc.

At 2550° F. the shrinkage was 20 per cent.

The bauxite when heated to core 30 in the Deville
furnace, preserved its form and sharp edges, and
showed the faintest trace of incipient fusion. It is
therefore highly refractory.

Analysis of Bauxite, Rock Run, Cherokee 06., No. 5.

Billca. ... ... i i i iies ciiiees seeaeaes 28
Aluming. ..... cooiitt tiiiiiiies seees ceeaeean 68.14
Ferric oxide...... .... . . iiiieiiiennann trace
Water. . .oooov tiiis it tieiie e e 32.60

101.02

73. (No. 6.) A whitish, claylike bauxite. This
took 46 per cent. of water to work it up and gave a
fairly plastic mass, but had very little tensile
strength.

At 2400° F. the shrinkage was 10 per cent., brick- -
let still soft enough to be scratched by the nail.

At 2550° F. shrinkage 27 per cent.

At 2600° F. shrinkage 30 per cent., brick resisted
scratching by a knife.

At 3100° F. bauxite dense, gray in color, but form
perfectly sharp.
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Anaiysie of Fire Glay, near Fort Poyne, DKaid Oo. (N0, 119). .

.- Billea....... elesesee o feessenmen . eai el san gl 66.28
AlumINA. ... ..o.vvt tiveneianes ceences eaeaen 22.90
Ferric oxtde...... ... .. Jooived ainde ceneen 1.60
LImMe..oioienns cetnens snnrennes donnse sonens trace
Magmesia...... ...... ..lieedes tenenes vonnen trace
AlkaHeS... c00r coveen oo Veseee sesens sacasant 7%
Ignition........ (.. ... iiiiiiiir tieee eaenn 9.05

) 100.56
Total fluXes ........ ...iuiriennnns senvennnnnnss 2.35
Specific gravity ,......... ittt tiiiee ceceenn 2.28

The rational analysis yielded :

Clay BUDStANCe. .. covee cuceenne soconncs sonnnes 40.70

QUATtZ ...ivivt tiiitiene cons sesncene sosnans 47.90
Feldspar..... .....c.c.i tiieen eveens seesiae.. 1120
99.80

(Ne. 112).

FIRE CLAY,

FROM BIBBVILLE, BIBB COUNTY.

This is one of the clays used by the fire brick works
at Bessemer, near Birmingham. For use it is mlxed
with several other clays.

The material itself, however, is a very sandy clay,
with much coarse grit and appreciable quantity of
mica. It is also abundantly stained with limonite in
places. When thrown into water it slakes fairly fast
and falls to powder. It is quite a plastic clay, but in
working it up into a plastic mass it took only 22.6 per
cent. of water.

- The air shrinkage amounts to 63 per cent. At
about 2200° F. the clay burns  creamy white, and
shows a total linear shrinkage of 9 per cent. While
at about 2300° F. incipient fusion is reached, with the
shrinkage the same, and the color buff. Vitrification
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The tensile strength is moderate, and varied from 100
to 110 pounds per square inch.
The ultimate composition is:

Analysis of Fire Clay, Woodstock, Bibd Co. (No. 111),

Silica ....covver tiiiiiiiies cineeans L 65.82
Aluming ........cc0 tiiiiiie cheneeee seeeenes 24.58
Ferrlcoxide .... ....ovit tiviiine tovnenne vens 1.25
Lime..... ... ittt tiiiiies tereienen anaen
Magnesia.... ...... ..ttt ceeneianae seenens tr.
Alkalfes .......... tiiiiiiit teeiinene sreeenes 60
Ignitlon..... ... ... i tit ittt reeaan 8.165
100.415
Total fluXes.....oo vovlvnir tvveee coneee vonnns 1.85
Specific gravity ......... ....ciiiiie ceniiienn 2.40

The rational analysis zave:

Clay substance .............. ceveenvinene cnns 62.90
Feldspar
Qunrms } .................................. 87.00
99.90
(No. B).
FIRE CLAY,

AUXFORD'S, NEAR HULL’S STATION, TUSCALOOSA CO.

This is a sandy micaceous gray clay, with a slightiy
reddish tinge, which crumbles to pieces very ‘quickly
when immersed in water. When worked up it gives
quite a plastic mass, and requires 33 per cent. of
water to accomplish it.

The air shrinkage is from 9 to 10 per cent., and at
2000° . the total shrinkage was only 12 per cent. At
this latter temperature the bricklet was hard, grayish
red in color, but still somewhat absorbent, while at
about 2200° F. vitrification occurred, with a total
shrinkage of 14 per cent. The viscosity occurred at
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worthy of notice, and show it to possess character

closely resembling those of many glass pot clays.

The composition of this clay is as follows:

Analysis of Fire Clay, Tuscaloosa Oo. (No. 118).

SIHeA. . ... tiiiiiiiiies ciiiiiiecieee theneeenn 58.13
Aluming......coovh viieer diiiiiiaeeee o 24.68
Ferric oxide...... ...ceveviiir teeieen oun 3.85
Lime.... ...iiviient teiene venaennns .15
Magnesia ........ ciiiiiier ceesenies seeeaeens .32
AlkalieB........c0 tiiiiiint theiiiee ceeeaenes 1.78
Ignitlon.. ....iviiit tiiiiiiiies ceneee saeenene 11.78

100.51
Total fluxes........ ...viviier tinenens coeenns 5.92

The ratioral composition is:

Clay SubStance ........... cecseeece coecnannse 60.85
QUATEZ . ..vvvvis evnrrenee sennsnss sossaannns 23.35
FeldSpar...... tviiees torvntnee seenose oossnnns 15.80

100.00

Glass pot clays vary in chemical composition, and
it is really the physical behavior of the material
which it is of importance to know. At the same time
the analyses of several other glass pot clays are given

below for comparison.

Analysis of Glass Pot Clays
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total shrink:ge 10 per cent Incipient fusion did not
occur until heated to cone 27 in the Deville furnace.
This is a very refractory clay, and one that has a
comparatively low shrinkage, due to the large
amount of silica in its composition.

Vitrification occurs at cone 30 and viscosity at
cone 33 in the Deville furnace.

The composition of this clay is:

Analysis of Fire Clay, Pearce’s Mill, Marion Co. (No. 1).

BIHCA. . ovvt ittty tiii it iee cricee e theaaaae 52.95
Alumina...... ... tiiiiietr teiiienee caeann 35.10
Ferricoxide ...... .. .iiviet tiviiinee cvnennnnn 80
Lime ....oviit tiiiiiie tiiiiiee crnetnanennnns tr.
Magnesi ....... ...iiiiiir tiiecinenee ceenann tr.
Alkalies ....... Teeee ssese sesssses sesseresesas .98
Ignition...... t...iiiiiiit teeiiiienes vocnnnnn 11.40
) 101.18
Total flUXeB. ... vevverr vevune cneons connnens 1.78
No. 2).
FIRE CLAY,

PEAROE'S MILLS, MARION COUNTY.

This sample is from a second opening which closely
adjoins Pearce’s Store, and like the other occurrence
in this vicinity, it is very gritty, being even more so
than the first, and while the material is very porous,
at the same time it slakes very slowly, falling finally
to a powdery mass. The fracture of the dry material
is hard and angular, the air shrinkage is very low,
amounting to only 2 per cent., in the case of sample
which had passed through a 30-mesh sieve.

At 2350° F. the shrinkage is only 6 per cent., and

the bricklet was creamy white in color, but still very
absorbent. In the Deville furnace incipient fusion
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(No. C.'8.)
FLINT CLAY,
CHOCTAW UOUNTY..

A hard fine grained, sﬂlceous clay, resembling ﬂlnt
clay in appearance, but containing more silica than
such material -usually contains. It presents a
smooth surface, with conchoidal fracture, and in wa-
ter practically does not slake at all. '

When ground to pass through a 30-mesh sieve it re-
quired 15 per cent. of water to make a workable paste
and was very lean and granular. The tensile
strength was, on the average, 5 pounds per square
inch.

The shrinkage in drying was 2 per cent., and at
2300° F. 6 per cent. Incipient fusion occurs at 2300°
F., vitrification at 2500° F. and viscosity at 2650° F.

On aecceount of its refractory qualities and low
 shrinkage, this flinty clay is admirably adapted for
admixture with plastic fire clays to serve as grog and
prevent undesirable shrinkage. The following two
analyses, No. 1, by W. B. Philips, and No. 2, by H.
Ries, give the composition of this material:

Analysis of Fire Clay, Choctaw Co. (No. C. 8.)

(1) @)

Silica (total).... ...... ‘eeet conenn 86.30 85.70
Alumina..... ....00 ciieer dieieennn 5.12 6.15
Ferric oxide...... .......00 ienanns 1.60 1.80
Lime........ .iiiiiins tinrennnanns .46 tr.

WaLer. ... vivvnre tienet ceeeee eean 6.60 7.00

100.08 100.65

Total fUXES.. ..oovvv vvnrvns weerns 2.06 1.80
Specify gravity... ..... .00 ciieenn 1.70

*This is:.a Radiolarion cley, abundant in the Buhrstone division of the
Tertlary formation in many localities in Choctaw, Washington, Clarke,
Monroe and Conecuh counties. E. A. 8.
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Analysis of Stoneware Clay, Blount Co. (No. 204).

SIHCA. .ot vt ih tiiiiiie ciiiiee et ceaaen 61.50
Alumina...... ....civ ciiiiier cireriees seeaan 26.20
Ferric oxide ........ .civieie ciieninns veiann 2.10
Lime... ...viiie tiiiiine sosencncas sosnnnnnn 0.50
Magnesi... .....cc0h tiiiienr ceeieen eaeesen 0.43
AlkalieS. .......c.. tiieiiiiie tieiiiies seesens 0.70
Ignition........ «..ii tiiiit tiiiiiee deieeaee 7.29

98.72
Total fluxeS.... ccivevensee sevssensae saeassons 3.73

While this clay is not highly refractory, at the same
time it has about the right refractoriness to be used in the
manufacture of stoneware, and owing to the dense body
to which it burns, is exeellently adapted probably to mix
with more opened grained clays, which require a good
binding material.

(No. 192.)

POTTERY CLAY
FROM C. C. DAVENPORT, ROCK RUN, CHEROKEE CO_

A green clay, of extreme fineness of grain, great density
and breaking with a conschiodal fracture. In water it
slackens rapidly to a flocculent mass.

It took 30 per cent of water to work it up and it yielded
a lean and somewhat granular mass, which had an air
skrinkage of 9 per cent.

The bricklets made from this clay burn to a greenish
brown color, and vitrify easily at about 2000° F.

At about 1800° F. incipient fusion occurs, with total
shrinkage of 18 per cent., and color brown. The clay
fuses to a glas<y mass at about 2150° F.

The average tensile strength of the air dried briquettes
was 62 pounds per square inch, with & maximum of 70
pounds. '

The analysis of the clay shows as follows:
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Analysis of Pottery COlay, Rock le; Oherokee Oo. (No. 192).

BIlCR..co. cieterere cosens secescsses cecscnces 57.00¢
AlumIDA..ccov toeveee secens sesscnse cosecens 17.80
Ferric oxlde.......cv cocenenee coveccce cscncnces 5.60
Lime...... coceceens sooeacncs secoesos sovans 2.10
Magnesif... ..cccveee seceneccs sesesanes seee 1.20
AlKBIEB. . oovvnse sestene sseee sesses ssecsans 6.00
Ignitlon...... ...t tiiiier tierenees sseeen 9.45
99.15
TOtAl. . ovvvee cevees covene  saee sessenns 14.90

The high percentage of fluxes accounts for its easy
fusibility, and the best use for this material would per-
haps be as a natural glaze. It is exceedingly fine grained.
When a slip is made of it and No. 205 (clay from near
Kymulga) dipped into it, at cone 3-4 it yielded a trans-
parent glaze.

CHALK BLUFF, ELMORE COUNTY.

At this locality there is a high bluff of clay and sand.
The section involves approximately :

Bection at Chalk Bluff, Elmore Co.

S 6 feet

Yellow Cla8y ...ovoveve tivnns setescoe csonnsns 4 feet
Dark sandy Clay...... ..coes ceveecnonennsns 12 feet
Plastic clay....... ..ceiet tiierene cvenanns 10 feet

Both the dark sandy, and lower plastic clay were tested
and yielded very promising results. The lower bed yields
a stoneware clay, and the upper a brick clay. (See Nos.
101 and 122.)

(No. 101.)
STONEWARE CLAY.
CHALK BLUFF, ELMORE CO.

This is a 1eddish gray fine grained clay, containing
much fine mica and also an abundance af crganic matter.
In water it slakes very slowly. The addition of 38 per
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(No.P.8)
POTTERY CLAY (BLUISH.)
FROM McLEAN POT1ERY, ELMORE CO.

A compact bluish clay which slakes rather quickly in
water. It shows little grit to the taste. It required 20
per cent. of water to make a workable mass, which to the
feel was smooth and plastic. This mud shrank 6 per cent.

in drying and an additional 6 per cent. in burning, giv-.

ing a total shrinkage of 12 per cent. The average tensile
strength of -the air dried briquettes was 55 pounds per
square inch with a maximum of 66 pounds. Incipient
fusion occurred at 1950° F., vitrification at 21560° F. and
viscosity at 2400° F.

The clay burns to a dense, smooth, bluish white body,
and should make a good stoneware clay. In burning it
had to be heated slowly.

The analysis of it is as follows:

Analysis of Pottery Clay, McLean’s, Edgewood, Elmore Co. (No. P. 8..)

Silica (total)............. ..coovuen o e 62.60
Alumina...... ....iiiit tiiiiiit tiieee seeaan 26.98
B £ X -] 8.60
Ferric oxide .......... . ciiiiiiiiiie tevennnne 72
D 7% Y3 40
MAGNESIA ... ittt ceeii e e .36
AlkalieS...... ..oovviine viniennn R, .65
MolSture. ... ....iiiiitr ittt e ceaenan 70

101.01
Free silica...... ..cvitit tiiiiiines tonnne cannnn 80.10
Total flUXeS... .....cev tivrrene venevnennnneas 2.13
Sepcifiy gravity ....... ... ciiiiiiiiiie ceenen 2.37

STONEWARE CLAY
FROM NEAR COOSADA, ELMORE CO.

This is a moderately fine grained but somewhat gritty
clay, which however is quite plastic, requiring 26.25 per
cent. of water to develop its plasticity.

.
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The tensile strength was on the average 154 pounds,
with a maximum of 170 pounds. '

The air shrinkage amounted to 8.1 per cent.; at about
2200° F. the total shrinkage was 14 per cent., the clay at
this temperature having burned nearly dense, and the
brick being & brown gray color; at about 2300° F. the
total shrinkage was 15 per cent., thebrick was very hard,
homogeneous, dense, and still of a brownish gray color
though somewhat darker; at 2600° F. the brick was thor-
oughly vitrified, and showed a slight swelling, the shrink-
- age at this temperature being only 13.5 per cent. and the
color remained unchanged except that it was slightly
darker in shade. A test made of this clay in the Deville
furnace showed that at cone 26 it had become viscous.

The composition of the clay is as follows :

Analysis of Stoneware COlay, Ooosada, Elmore Oo.‘

SIlHcR. . coi tiiiiiiies et eriei e, 66.61
Aluming. ... ..ot tiiieterer ceninaes seaaen 21.04
Ferrlc oxide...... ..ivveiiiit tiviiiiine teann, 2.88
Lime ....cvt tiiiiient tiiiinen seeraniininaas .40
Magnesfa........ .ottt tiiiiiiiee seeaas .58
Alkalies. ...... ciiiiit tiiiiier ceiiiiieee e .70
Water. . ... tiiiiiitiite ctieres heeraaee aea 7.00

99.21
Total fluXes ........ciiit tiiriennrnene eennnnnn 4.46

(No. 1 8)

POTTERY CLAY.
H. H. CRIBBS, TUSCALOOSA,

This is a whitish, fine grained clay with small amounts
of grit, which slakes easily to small irregular grains and
scales; it required 25 per cent. of water to mix it and
gave a moderately plastic mass whoseair shrinkasge was 6
per cent. and fire shrinkage 4 per cent., giving a total
shrinkage of 10 per cent.; briquettes made of this paste
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tests of two Missouri clays quoted in Vol. XI of Missouri
Geological Survey. The one has a much higher tensile

strength however:

Analy of Mi 4 Clays.

1.
Silfca.... «.oiiit tiiiiin deeaieaen 65.82
Alumin@seeocceccees soseccese soescese 22,68
Water.... .....ve cerieenee seranan 7.42
Ferric oxide..... ..... ....c0 covenn 1.81
Lime...... «c.evee oenn ter eeereeenn .25
Magnesia ........... .67
Alkalies... ...... Ceee eeeaes eeeaen 1.72
Total fluxes ......... covvveee coenns 4.45
Incip. fusion ...... Ciee reees e . 2000°
Vitrification ......... ..... .00 ool 2200°
Viscosity ......... ...iiiiiie caeen . 2400°
Average tensile str., lbs. per sq. in...... 87
Maximum tensile strength...... ceeans 28

2.
66.26
20.32
7.80
2.80
.63
.48
2.04

5.45

2000°F
2200°F
2400°F

122
135

No. 1 is from Waltman’s, Barton Co., used for stoneware.

No. 2 is from Lanigan shaft, Moberly, Randolph Co.

In composition it also resembles'somewhat two clays

from Ohio.*

Analysis of Ohio Clays.

1.

Combined silica..... eee e e 25.40
Free silica...... ...... e eveeaeas 40.81
Alumina...... .....ovv veiiee cenean 21.13
Water..... ..oiiiinr ciiiees saeann 6.29
Ferric oxide.. ........ ...... c.ooenn 1.28
Lime.... ..o tivit vhiie diine e 51
Magnesi...... ..voiiee tiiiine eaenn .18
Alkalles... ........ iiiiiiie weennn 1.80
Moisture. ....... ...... .00 L. 1.65

Total fluxes .......... [ % §

No. 1. Cooking ware clay, Laresville, Muskingum Co.

No. 2. Stoneware clay, Akron, Summit Co.

2.
27.68
36.58
22.95

6.74
1.28
45
.87
1.96
2.05

5.86

In all of these analyses it will be noticed that the per-
centage of alkalies is higher, but the total fluxes are

nearly the same, except in the last one.
*0. Geol. Surv. VII, 1898.
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In the case of the Ohio samples no physical tests inve
been made.

(No.115.)

STONEWARE CLAY.
J. 0. BEAN, TUSCALOOSA 00,

This is from the property of J. C. Bean, near Tasca-
looso, in 8. 31, T. 20, R. 11. The bed of clay is 6 feet
thick and overlain by 4 feet of white sand.

It is a rather fine grained dense clay, which slakes very
slowly. On mixing with 36 per cent. of water, it gave a
very plastic mass, whose air shrinkage was 11 per cent.,
at 2200° F. the clay burned a pinkish brown and showed
a total shrinkage of 16 per cent., while at 2250° F. it
burned a grayish brown with a total shrinkage of 18 per
cent. Incipient fusion occurs at 2100° F., vitrification at
2300° F. and viscosity at cone 27 in the Deville furnace.
Owing to the extreme plastice nature of the clay it was
very hard to make briquettes which did not show evidence
of flaws so that the tensile strength ranged from only 90
to 100 pounds per square inch, which is probably low.
Specific gravity 2.40.

(No. 100.)
POTTERY CLAY.
J. C. BEAN, TUCALOOSA CO.

This is a rather fine grained clay, and at the same time
a dense one. It contains an appreciable quantity of or-
ganic matter which not only increases the plasticity but
also necessitates slow drying and burning of the material.
The addition of 31.5 per cent. of water to the clay con-
verts it into a very plastic mass, whose shrinkage in air
drying amounted to 9 per cent. In burning incipient
fusion occurs at 2100° F., at which point the total shrink-



POTTERY OR STONEWARE CLAYS. 171

age was 14 per cent. and the bricklet buff in celor. At
2200° F. the shrinkage was 16 per cent and the bricklet
grayish buff, while vitrification occurred at 2200° F. ac-
companied by a total shrinkage of 17 per ¢ent. Viscosity
took place at 2500° F. The tensile strength was only
moderate, being 84 to 85 pounds.

The chemical composition is :
Analysés of Pottery Clay, J. 0. Bean, Tusoaloosa Co. (No. 100).

BilICA ...vvv viivies seteteee cestsetristesacaen 60.08
Alumina .......... ciceee et teesereiee seeeas 24.66
Ferric oxfde .......covver coveviee sevenocnnens 8.69
Lime..ooover tiveeene soesosonces sosnsnannsns .18
MagnesfB...... ..iiiiete tevene seenee sseens .880
AlkalleB .......c0t tiiiiiiiiiees sesecanennnen tr.
Ignition ........ ciiiiier tereer seennrenscanas 11.842
100.282
Total fluXeS......cvo tovuiee cvreneens ecneonnns 4.20
- (No. 32 8.)

STONEWARE CLAY.
ROBERTS’ MILL, COAL FIRE CREEK, PICKENS CO.

A gray, tough, rather fine grained clay, which in water
slakes somewhat slowly to a mixture of grain
one-sixteenth to one-thirty-second of an inch
in size. Taste gritty. Patches of fine sand
and ore scattered through the clay, and associated with
them are a few small flakes of white mica.

The clay when ground to 30 mesh and mixed with 21.8
per cent. water gave a workable mass of quite plastic
character, which shrunk 4 per cent in drying and 8 per
cent in burning, making a total shrinkage of 12 per cent.

Air dried briquettes of the clay had an average tensile
strength of 117 pounds per square inch and & maximum
strength of 142 pounds.

Incipient fusion occurred at 2000° F.; vitrification at
~ 2200° F. and viscosity at 2400° F.
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In sxraing X hes % be heated very sowly w prevent
emicittag, and the mme holds wrue of the dryng Iits
excneniv: plastieils i I part due w che eontained ovganie
matter.

Na. 3T S,
STONEWARE LAY

+. B. sREES. FERSBASE. [AWIR CO,

A dense. fine grained, compect, touzh day, that falls
tr plerrs extremely slowly in water. No pyrite notice-
shle Taste somewhat grizty.

It required 32.5 per cent. of water to make it work up,
giviog & plastic mass. The shrinkage in drying was 10
pet c2nt., and an additional 7 per cent. in buming. mak-
ing s t.tal shrinkage of 17 per cent. The tensile strength
as determined by palling apart air dried briguettes of the
elay was on the average 152 pounds per square in-_h with
a maximum of 135 pounds per square inch.

Incipient fusion occurs at 1900° F., vitrification at
2100° F., viseosity at 2300° F.

The clay burns to a hard, impervious body, of a deep
red color. There is considerable organic matter present
in the clay, which adds somewhat to the plasticity.

The analysis of the clay is as follows:

Analysis of Hilonecare Clay, Fernbank, Lamar Co. (No. 27 8.)

Sillea (total) .. .oeiiiint ciieiiiieet ceiiiiaeen 69.50
AlUmINA ... ... ieiiiiit eeiiiee eeeeeenanas 13.00
Water and organic matter ................c...... 6.70
Ferrlic oxide . .....iit tiiiiiiiiies teiieeaaaan 6.40
LIme........ ceeiir tiiit tiiiee teeeieieeaann 25
Magnesla ........... c..e. tieiiiiin eeeineane tr.
AlKBlleR. .. ... ceiiiiiiit tiiiet ceeeecene cana tr.
MOIStURE . ....... ceeciriiier eoreneces cenaeaan 3.40
99.2%
Free sillca (8and) .......... c.coivcecennncnnnn 43.90
Total impurities ........... ...c..ve ceieeneen 6.65

HBpecific gravity ...... ..ot tiiiiiiiiie teceannn 2.305
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This clay would probably work very well for stone-
ware.

(No. 71 8.)
POTTERY CLAY.

W. DOTY, FAYETTE CO.

A fine grained, red clay, with little coarse grit, and
very few mica scales. Slakes quickly to fine grains. It
required 34.3 per cent of water to work it into a mass of
good plasticily, the bricklets made from it shrinking 7
per cent. in drying and an additional € per cent in burn-
ing, giving a total shiinkage of 13 per cent.

The tensile strength of the air dried briquettes, was
on the average; 116 pounds per square inch, with a max-
imum of 155 pounds.

Incipient fusion occurs at 2000° F., vitrication at
2200° F., and viscosity at 2400°.

It burns to a dense hard body of a nice deep red color,
which darkens as vitrification is approached.

The composition of the clay is as follows:

Amnalysis of Pottery Clay, W. Doty, Fayette Co. (No. 71, S.)

Silica (total) ......cvv ttitier covnnneee csnnanne 65.58
CAluming ........ ciiieier deeiee cesee ceeen 19.23
WALEr. . . .iviiis teitintns cecns tereee caenean 5.560
Ferric oxide ......... coeiiir titinnenranannns 4.48
Lime ..... tiiviinee teeeennne soessssanannnss tr.
Magnesia .... .....c00 ceiiiiiiiiieee cesenenn tr.
MOISEUrE. . . ... tiviiits veceennse scnsensonanae 1.40
96.19
Free sllica (BAOA) +..vev vovvecen soveenecennees 45.85

Total fluXes ........c civieveoenees eeee sosen 4.48
Specific gravity ...... .ciiiit tiieee cereeacans 2.42
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(No. 70 8.)
POTTERY CLAY.

W. DOTY, FAYETTE CO.

A fine grained, rather gritty, reddish clay. In water
it’slakes quickly to small irregular grains. The addition
of 25 per cent of water gave a plastic mass, which shrunk
6.2 per cent. in drying and an additional 5.8 per cent. in
burning, giving a total shrinkage of 12 per cent.

Briqueties of the air dried clay had an average tensile
strength of 95 pounds per square inch, and a maximum
of 151 pounds.

Incipient fusion occurred at 2000° F., and viscosity at
2400° F. The clay burns to a yellowish color at 2000°,
but to a red at 2200°. The body of the burned clay is

smooth and dense.

The clay analyzed as follows:
Analysis of Potiery Olay, W. Doty, Faette Co. (No. 70 8.)
Silica (total)..... .. e teeeee eeeeeeaeeeenan 67.10
Aluming ........ ...iihh ceiiier deee eeeien.. 19.37
Water ...vvvit titirirres cetirtnrcnans seeean 6.08
Ferric oxide ....... ... Rieee teeinanne ceaieaan 2.88
Lime .......00 ittt tiitieee tiertananaaas “tr.
MAagnesia ........ c.i.iiiet teeiieanen ceneeenn 728
Alkalles ......... coiire chiiiieeis ternenanan 673
Molsture. ... ........ tiiiit thiriinn ceeenneenn 1.71
98.537
Free silica (sand)........ ....c. civeene enaees 43.98
Total fluXes...... ......ovve vtvvee sensanee 4.27
Specified gravity ....... .....ci tiiiiee ceanen 2.416

In compositon this clay resembles some-what a clay
used for pottery and sewer pipe, and obtained at Gilker-
son Ford, Henry Co., Mo.* '

*Mo. Geol. Survey XI, p. 828.
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Ana'ysis of Refractovy Pittery Clay, Shiriey's Mill, Fayctts Co., (No. 08 S.)

This clay might work for an inferior grade of fire brick,
or also for pressed brick of a light color, or even for
It resembles rather closely in composition
a stoneware clay from Commerce, Scott Co., Missouri,*
agreeing closely in every respect except the tensile
strength. For sake of comparison the properties of the

potter’s clay.

Sillea (total)...... ...ccvee ouws cees sesccsscss T220
Aluming...... ........ c.cen. .. ceees eeceecees. 17.42
Water and loss........ ........ .... ceeccrennnn 7.40
Ferricoxide. ... ........ ..cciit tiiiirncennnns 2.40
Lime...... cete teceecaces seececss emseeceses trace
Magnesia...... ...... ......iiil cieiiien ceaes trace
Alkalies. ... .......... ..l ciiies ceeenas .58
Moisture.... ...... ...eieir cinvocccenee aanes 12

100.10
Free silica (sand).... ...... .... (... ........ 52.31
Total fluxes.... ........ cee sees sesccccssses 2.96
Specific gravity. ... ...... ...l ciiiiiianan. 228

Commerce clay are given herewith:

Analysis of Clay, Commerce, Mo.

Sillca.... ..oiiiiiir tiiioien. @rceecrenaaan 71.78
Aluming ......... ..ttt ctieiis ceieeeaaaann 17.01
3 12 Y 8.13
Ferric oxide ......... «..iitiiit tiiiiinnnannnn. 2.01
Lime . ...t ittt ettt teeeeaaaan .34
Magnesia ......... ciiiiiiiie tiiiiiiiieiaaaaan 43
Alkalles .........h ciiiiiiiiiieee e e .78
100.48

Total fluxes ........... . et e 3.56
Specified gravity ......... c.i.iiietiaen ciinanann. 2.03
Incipient fusion ......... ... iiie tevinnnnn. 2000° F.
Vitrifieaton ........ ... ciieee ... e 2200° F.
Vigeosity ..oiniiiiiin titiiiiiiaee teaaeenn 2400° F.
Average tensile strength... ...... ... 225 1bs. per sq. inch
Maximum tensile strength ...... .... 254 1bs. per sq. inch

*Mo. Geol. Survey, XI, 350.
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(No. 23 8)

STONEWARE CLAY.
HEZEKIAH WIGGINS, FAYETTE CO.

A light gray, hard, compact clay, of moderately silic-
ious character and containing a few scattered mica scales.
It slakes very slowly to tough scaly flakes.

In order to make a workable pasie the clay required
the addition of 34.3 per cent. of water. This paste was
markedly plastic. Its shrinkage in drying was 14 per
cent. and 8 per cent. in burning, giving a total shrink-
age of 22 per cent. The tenacity of the air dried mass
was on the agerage 232 lbs. per square inch with a
maximum of 300 lbs. per square inch; which is exceeded
by comparatively few clays.

Incipient fusion occurs at 1900° F., vitrification at2100°
F., and viscosity at 2300° F. The clay burns to a dense
red body, but requires slow drying and heating to avoid
cracking.

The composition of this clay is as follows:

Analysis of Stoneware Clay, H. Wiggins, Fayette Co. (No. 23 8S.)

Silica (total) ...... ‘.iiiieeeer trevectannaaan 63.27
Alumina ........ (iiiiier iiiieer sesseesanes 19.68
Water ......oi tiiiiiiiis deeiiseiis sesenaen 6.05
Ferric oxlde .........0. ciiiiiiier tiiieiinaenn © 38.52
LimMe ..ovivitiniin teiiiennnes cotecs sasssesens 1.30
Magnesia ........ toitiiiet viiieiiees seeesaaas LR
Alkalie8 ........ tiiiiieiiint ceretecnanee senn 1.20
MOIStUIE .....ivie tetiinrnne tuneennnes snonans 3.75
98.77
Free silica (8and) s cvvvvenes soeevanee sooraans 89.59
Total lUXES c.ecoee sescocss socsos sossccvcnns 6.02
Specific gravity ..ecee.. o 60c0cee scesecsccecsns 2.82

The clay agrees in composition in a general way with
some of the stoneware clays of Missouri and Ohio, and
its shrinkage and tensile strength are similiar to a ston
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(No. 62 8)) ~
POTTERY CLAY.

THOMAS ROLLINS, FRANKLIN CO.

A fine-grained tough clay, which slakes very slowly
when thrown into water, but splits very easily along thin
sandy layers which occur at intervals of about every
half inch, a few mica scales are present, the addition of
20 per cent. of water gave a workable and quiet plastic
paste. V '

The shrinkage of bricklets made from this paste was
10 per cent. in drying, and 4 per cent. in burning, or a
total of 14 per cent.

The average tensile strength of air dried briquettes was
102 lbs.per square inch, with a maximum of 127 lbs. per
square inch.

Incipient fusion occursat 1900° F., vitrification at 2100°
F., and viscosity at 2300° F. ' The clay burns to a r«d-
gray, but has to be heated very slowly,

The composition of the clay is as follows:

Analysis of Pottery' Clay, Thomas Rollins, Franklin Co. (No. 62, S.)

Total silica ...... c.cviviee teieeenne covenanns 87.50
Aumind .........0 titiee ceenanenen eeeeeanaas 19.84
Water ....... ..... Gere serece seseescesesaans 6.15
Ferric oxlde ......c00 tiiieetienees ceceennnns 6.15
LimMe ...ccvvint tnieveeees sovannnns sosonnncns 12
Magnesia .........c00 ciiiie teee teveensaaaas .10
MofSture ......... ctiteieinvee conneeennee enaee 1.50

Total .....iiiiint tiiiieiieete teeaaeaeas 100.97
Free silica (sand) ............................... 48 .46
Total AUXES ...uc.vvve srevoseasone sacansonnnns 5.90
Specific gravity .......ccoc toiiiiiiiie cieeeaan 2.36

(No. 55 S.)

POTTERY CLAY (REFRACTORY.)
J. W. WILLIAMS, PEGRAM, COLBERT CO.

A white clay of fine grain, which slakes easily in water.
The addition of 26 per cent. of water gave a lean
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workable mass Which shrunk 5 per cent. in drying, and
10 per cent. in burning, giving a total shrinkage of 15
per cent. The average tensile strength of air dried
briquettes per sq. inch is 30 l1bs, and the maximum ten-
gile strength per sq. inch is 35 lbs.

Incipient fusion occurs at 2150 F., vitrificataon at 2300
F., and viscosity at 2500 F.; the clay burns to a dense
yellowish white body. ‘

Following is the composition of the c’ay:

Analysis of Pottery Olay J. W. Williams, Pegram, Oolbert Co. (No. 55 8.)

Total silica
Alumina ........... Loiiiiel ciee deeeeieaees
Ferric oxide
Water ....... ..... .

Lime .......0. ittt ottt eeeeees
Magnesia ......... c..ciiit iiiieiies vaiiaaen
Alkalies ........... iiiiiiiir diiieie e
Moisture. ..... ... ... it iiiieee e

Free silica (sand)........ .......... tiiiinnnn. 44.22
Total fluxes ............ ...ttt tiiiiiaens 5.15
Clay Dase ...t ittt viei e 49.44
Specific gravity .......... .. ... ... ceeie.. .. 239
This clay could probably be purified by washing, it
ccrresponds in general composition to a fire clay from
Parker and Russel’s Mine* near St. Louis Mo., but the
latter on account of its greater coarseness, has a larger
refractoriness.

BRICK CLAYS.

The term brick clays is a somewhat elastic one for it
may include those used for the manufacture of common
brick, front or pressed brick, and paving brick. As the
requirements are somewhat different they can be men-
tioned briefly and apart.

Clays for common brick. For this purpose almost any

*Miesouri Geol. Survey. Vol. XI, p. 570.
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age of ferric oxide and fuses very easily, while the gray
shale contains several per cent. less, and is much better
adapted to the manufacture of vitrified wares. The com-
position and physical characters of the two are given side
by side for the purposes of comparison.

Light or gray shale, No. 108.

Plasticity, quite gnod. The shale takes 25 per cent. of
water to work it up.

Air shrinkage 2 per cent.

Shrinkage at 2000° F., 9 per- cent. Brick good red
color not, very porous.

Shrinkage at 2200° F., 12 per cent. Brick reddish
brown, and just about vitritied.

Fusion a 2500° F.

Tensile strength—average 105 jouuds, minin.um 85
. pounds per square inch.

Dark or yellow shale, No. 107.

Plasticity moderate; shale gritty, requires 20 per cent.
of water to work it up.

Air shrinkage 1% per cent. ‘

Shrinkage at 2000° F., 5 per cent. Brick good red
color. Somewhat porous.

Shrinkage at 2150° F., 63 per cent, Brick nearly
dense, reddish towards brown.

At 2250° F., nearly vitrified.

Fusion at 2500° F.

Tencsile strength only 49 pounds to square inch.

Analysis of shales, Birmingham, Jefferson Co. (No. 107 and 108.)
(%) (107)

Siliea ......... .. P 57.80 61.55
Aluming. ... ..... cieviiiine ceeann 25.00 20.25
Ferric oxide ...... coceee covene anes 4.00 7.28
Lime ..... ...... . tr.
Magnesia 086
Ignition 6.19 .
Alkalies 2.25
99.00 98.466
Total AUXeS ...... «.eevure covnnanns 8.70 8.45

Specific gravity = ... ... . 2.12 2.28
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The gray shale burns to a denser, barder body tlan
the yellow, and does not blister as easily in burning ow-
ing to its lower per centage of iron.

PAVING BRICKS SHALE,
COALDALE, ALA.

A yellowish red, soft shale, with considerable grit. No
mica or pyrite noticeable.

Ground to 30 mesh and mixed with 22 per cent. of
water it gave a lean pa.ste which shrunk 4 per cent. in
drying and 5.5 per cent. in burning, giving a total shrmk-
age of 9.5 per cent.

The tensile strength of the air dried briquettes was on
the average of 25 pounds per square inch with a maxi-
mum of 35 pounds.

Incipient fusion occurs at 1900° F., vitrification at
2000° F., and viscosity at 2150° F.

The shale burns to a red body and makes a good red
brick. It is also used for paving brick.

(No. 33.)
RED SHALE,

PEARCE’S MILLS, MARION CO.

There is an an extensive outcrop of partially weathered
Carboniferous shale along the private road of Mr. Pearce
just before reaching the millls. It is a red, rather fine
grained material, and contains a small amount of mica.
Its soft character remders the mining of it an easy
matter. When ground the shale gives a modcrately
plustic mass whose plasticity could no doubt be increased
by weathering. Forty per cent. of wat¢r were required to
work it up, and the bricklets made from this material had
an air shrinkage of 4 per cent. When burned to 2000°









190 DETAILED REPORT ON ALABAMA OLAYS.

18 per cent. The clay fused or became viscous at 2600°
F. The following is a composition of it : '

Analysis of Pressed Briok Olay, Oaford, Oalhoun COo.

BilleA ....ovvieie titets teeentes serieee caoen 71.80
Alumina ........ ....00 Laesn g+ secces seeseenn 17.16
Ferric oxfde ....... .. it civiiiins tan Ceen 1.94
Lime..... .oiuiieite tiiiine tovennnee cnnnnans .60
Magnesla ......... ...iiit ceieiiiine ceieeenan 43
AlkalleB ........ tieiit tiiene ceeieceennaanan .95
Igmition ......... .ttt il deeeiee 7.60

99.98
Total luxes ...... ...iviir terennnn sannne aeue 3.92

This clay should make a good buff colored ware if
burned at a comparatively low temperature, but if burned
to vitrification the color would of course be much darker
as indicated by the test, and owing to the high shrinkage
in burning it would be necessary to conduct the latter
slowly and with care to prevent cracking of the clay.*

(No. 110)
PRESSED BRICK CLAY.

SHIRLEY’S MILL, FAYETTE CO.

The clay from this locality is a very fine grained dense
one, but at the same time breaks up. very easily.

It took 33 per cent. of water to work it up, and the air
shrinkage of the bricklets was 6 per cent. :

Incipient fusion occurs at 2100° F.

Vitrification took place at 2200° F. and at this point,
the bricklet showed a total shrinkage of 16 per cent., and
a deep cream color.

In the Deville furnace, at cone 27, the clay became
viscous.

*These bricks are well known in Alabama, and deserve to be even more
generally usd than they are. E. A 8. :

e
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While this clay isnot to be looked upon as a zofractory
one,.it would seem that owing to the beautiful color, to
which it burns, it would be highly desirable for the manu-
facture of pressed brick.

The composition of the clay is:

Analysis of Pressed Briok Olay, Bhirley’s Mill, Fayette Oo. (No. 110.)

‘Silica ...ii. ciiiieiee veeaen L 71.32
AlUIMINA t.vvever vevens sosece soss eoe sossnan 20.10
Ferric oxide .......c ciiierinee crenienenananns 1.05
Lime .....c0t tiitiie tensnenone envnnonaneens tr.
Magnesia .......c0 ciiiie tiiirarenes cieeeaann .316
AlRalles .......0 vttt e tr.
Ignition ........ ... ittt tiiiiii i 7.505

100.291
Total fluxes ...... .. leee sesess seesvses cesans 1.366
Specific gravity ....... ..o ciiiee ciieeens 1.90
(No. 122))
BRICK CLAY.

CHALK BLUFF, ELMORE CO.

The upper balf of the clay bed at this locality is com-
posed of a dark, dense, grayish brown clay which contains
a large amount of organic matter, either in a finely divided
condition or ii2 the form of leaves. Although not sandy,
at the same time it is rather lean when mixed up with
water, and owing to the presence of so much organic ma-
terial absorbed 40 per cent. of water when it was being
worked up to a plastic mass. The air shrinkage was
however only 6 per cent. At 1900° F. it had reached a
total of 14 per cent., but the bricklet was still very ab-
sorbent ; at 2100° F. incipient fusion had been reached
and the total shrinkage was 18.7 per cent., while the
color was brownish red ; and at about 2200° F. the total
shrinkage was 20 per cent. and the color brown, and this
color had deepened considerably at 2250° F. with the ap-
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Analysis of Mottled Olay, Bexar, Marion Co. (No. 41 8.)

Silica (total) ........ ..... ceee sesass ess veses T2.40
Aluming ........ cicecier esececccncne sessnee 14.86
Water. ..o ioeite tivececne cccansnse ssescsnane 5.08
Ferric oxide ......... coveier cieennnce conanns 7.64
Lime ......... . eetecesess sesesacscs sesseas .20
Magnesia ......... ...c.... ceeeecececnee ssesan 40
Moisture ......... c..iiiiet ciennen se cesssscse .65
101.2v
Free silica (8aDd) ....... .cocvver sovene wnenn 55.20
Fluxes.. ........ ettt eieiiieee seees senan 8.24
Specific gravity ...... .. esee eresases ass secens 2.448
1
(No. 18 8.)
"BLUE CLAY.

THIRD CUT NEAR GLEN ALLEN, MARION CO.

A very fine-grained soft clay with little grit, which
slakes very readily on being thrown into water.
& It required 28 per cent. of water to make a workable
mass which was slightly plastic. The shrinkage of this
paste in drying was 8.3 per cent.,, and in burning 7 per
cent., giving a total shrinkage of 15.3 per cent. The
tensile strength of the air dried briquettes was 56 lbs.
per square inch on the average, with a maximum of 656
Ibs. per square inch. '

Incipient fusion occurs at 1950° F., vitrification at
2150° F., and viscosity at 2350° F.

The clay burns to a light bluff.

The composition on analysis was fcund to be as follows:

Analysis of Blue Clay, R. R. Cut, near Glen Allen, Marion Co. (No. 18 8.)

Silica (total)s « o« ecceee esecsessascsesenssessestes 68.10
Aluming ........ ceeeeiie tiiiiieiieee ceeenaen 21.89
WALEr. .. oiv tevvees cotontne sesssnnses sensene 5.06
Ferric oxide ....ccvvee veviniinenee tenencnneans 2.01
Lime ..... ee eeeseesess seseseses s .80
Magnesif ..... c.iee cieteiiies cheeee ceesneans .28
AlKAlIeS ccocccece coccecccos cooececccs sessee 40
MoOIStUTe. . .oi cvevees cinenn srvnse oo seeesnnn .70
99.230
Free sillca (sand).... ........ cooviivee conenn 41.60
TOtAl ovevee ovsvenssnss vossnens ssansnnsanns 4.19

Bpecific Gravity eceecevececeicnciiiiieiiienieens 2.44












DETAILED REPORT ON ALABAMA OLAYS.

Qﬁ.“ﬁ 3.@ 8.@H Q@.ﬁw ........................ »ﬂﬂ.ﬁahﬁa aﬂsasm
ﬁoow 8.@” cmng ................. hdﬁo gsm ”Enmw—om
*bge eﬂ o@.ﬁ 8 .g ............................. w nm hﬁk vgz
99°L g06r | 8199 |- :
B9 %96 63'€c | 0869
91'g 9% 93'8T | 86°.9
80 &1 18°L 6005 | 0179
06°L 06°6 06°TT | 079
| S —
s-ﬂﬁ 8.8 s-s ........................... » .z u@aﬁosdg
S.m m.ﬁoma hN.B ......................... w. cz -mﬂ—d'm EOMG
-
‘a1 ( O3W| fp3w| O®0 | *0D®D | O%d 0V ‘0 18 *XLITVO0'T

BAVIO NOITIOA



UTILIZATION OF OLAYS FOR PORTLAND OEMENT. 208

‘[e19408 Jo uorjvaedo pue JUSWYSI[qE)SO Oy} J0F P[OY JUS[|9IX0 U8 SI6JO BUIBQE[Y
19q) Wees P[ROM 3] ‘YInog Y} Uy 8eLI0J08] AUB JO 90USE 8Y) PUB '[8LI6JBM S} JO 0sn Juisevaroul 0¥} YIM

‘9[qB[IBAR 018

JUeWed PUB[I0J IC posn

S[BlIe)BW O} Y30q Y} OS '938I§ OU) UIYIIA SO1)[[800] Auewr 48 PUNO) ©q 0} ST HBYD IO [1BUI PUE SUOYSOWI]
‘so8ed Surpecead eq) ur ueAl3 Suieq §68ED [BUONIPP® ‘Mej B UBYY) 6I0W OA1S 09 L1essedeu jou 81 91

9581 a3 X T
P11 £6° I T
316 £ K. 03’
09°L 08’1 08" 1%
098 e9° 9g° o
A A R 95" o'
‘udy AV 03 00

89°% 86°8T 06°09 | 00 IBWEr] nvho..—mvom
08" ores oS O3 W 800mwad
15T 9565 0388 |~ 00 $90q100 UILATOOL L AL
8.* 8.@& 85@ .................. .O—Hms anPEMV .gﬂwﬂgmm
by 0882 s S ORI R b e - oAgEd
b 08'Te A S DO ssooeosny, 5, qqu0 H H
f0%d | fO°IV | "O18 ‘XLI'TVOO1

SAVIO VAVEVIV






Page.

bsorphon of clays........... ettt ettt ettt e et eaen . 39

A7 hrinkage Of CAYB.........c..cccerevreerrereerierseerreeieenreenieesees ceeenns 23, 26, 28

Lsbama a8 a clay producing state..............ccooceririirieennnne e 1

labama clays, physical and chemical properties........................... 114

analyses of................ccociviiiiiiiniiieni 52, 201

“ ¢ combined water of.............ccocveeriiiiiiiiiiiiii 24

o ¢ composition of ...........cc.. ceiiiiiiii 5

o ‘¢ geological relations of...........cceeeerinit i, 8, 69

o ¢ mOiStUre In.......cceceeeiiiiiiiiiiiii 23

“ ¢ plasticity, of ......... coooiiiiniiiie e, 25

“ ¢ ghrinkage of........cccoovviiiiimiiiiiiiii 23, 24, 27

“ 6 gIlHeA IN..ciri e 20

“ ‘¢ suitable for making Portland cement............ 202

Jabama fIre Clay...........ccocvviieiiiiiicicinre e 131

“ fire brick WOTKS. ........c.uvvuiiiiiiriccrieeseeeeeeeenrnenseneneenennnnans 109

“ Metamorphic rocks 70

Jum in settling of kaolin............cc.c.. coeiiiiiiiiinn i 66

Yumina determination...............ccevieeeeeriiiiiiiiii e 47
“  inexcess in ClAYB.......coeeiiiiiiiiiiiiiiiiiii 16

xchaean clays............ccooovvveiieiiiiiiniiinnn, e o 70

JEONKIAN CLAYS. .........oevviivreiieireesneeteniee ettt aeressesaeieceeenbanneennes 70

JkalHEs In ClAYS.......coveieiiiiieiiiiie e e e 1

¢ ¢« « (china and ball clays)................... 115

@« determination Of.........ccecevieet i e 45

nalyses of bauxite, Rock Run, Cherokee Co...... ...... ........... 143, 144, 145, 146

.mlyses of clays, ultimate...............ccccccoeeiimrcnnnn, PRI 45, 54, b7

¢ ¢ ratiomal...................e .... 49, 60, 657

6 6 6 Alabama ClaYS. . ..o ervnrees 52

k& o “ guitable for Portland cement........... 201

nalyses of clays, Bagwell’'s, W. D., Fayette Co............cccoerereren.. .. 194

¢¢ « & Beckwith's, W. J., Colbert Co...........oocevrrrrnrnicnnees 199

o ¢« blue, from near Glen Allen...........c.oceevvvvviennnnnn.n. 197

¢ ¢« ¢ brick, Argo, Jefferson Co.........cc..eevrvemniiieiiinnniiis 193

o ok ¢ Birmingham, Jefferson Co. .......... e 193

(UL ‘¢ Woodstock, Bibb Co.................coceue. 191

¢ ¢ & china, Anderson, F. Y., DeKalb Co..................... 126

o ok *  Chalk Bluff, Marion Co...,...ccccocereeivrnunnnnnne 126

o ku ¢  Eureka Mines, DeKalb Co......... RRTRTRN 123, 124

o ¢ Frederick Briggs, Marion Co..................... 128

i I ¢  Hughes, J. R, Gadsden..................coeunnnnns 120

(L ¢ near Kymulga, Talladega Co...................... 122

“ o« o« ‘¢ Pearce’s Mill, Marion Co.............ccoeeriennnne 129


















INDEX. - 211
- - Page.
Elgin property, Bibb Co., clays on.........cccceevvrerrrnnerennes e 151
Elmore County clays
England bone china..............c.coverierrveennnnnn.
English and MiningJournal, quoﬁed
Eureka Clay Mines, Dekalb Oo ..... eerens tereeeeennnraa et e e )
European clays, silicia in...................cooeviiiiiiiniiiieeeeeeeeee e Tty
Fat Clays........oooiiiiiiniiniiit e e eerrim .. 23, 25, 133.
Farrell’s Mill, Macon C0, Clays D6AT. .. ......co....ccoevereeesvresserererrernns 8
Fayette Oounty clays................ 82, 96 101 102, 103, 174, 175 176, 178, 189 194 N
Fayette C. H. clays at and near.. )

Feldspar. .

Feldspar cla.ys .............................. terertonnttitataitei e .
¢ in clays .7 16, 18, 28
¢ ¢ kaolin . : ’ 116
Feldspar of granite veins........................ P e 71
Feldspar veins, clays from............. ST

Feldspathic detritus .
Fernbank clays, Lamar Co.y............ccoeveuun oy

“  pottery  “ eomge e
Ferric salts in Clays............ccoveveeeeiniiiiiiiinnnennnnns SR
Ferrous oxide determination............cccoceviiiiiiii, e : 49
¢ galts in clays everre et v e aaaa 14, 40
Fire BriCK .. ... cuoeueeeciiitniins s 86, 87, 94, 132, 133
“ow ' : 78, 79, 80, 86, 91, 117
w e 92, 109. 160
Fire brick in U. S. in 1897, valuation of................... e . 1
Fireclays.........ccccvieiiiiiiienn s 92, 94, 97, 105, 110, 112 130 131 132, 133
Fire shrmkage I ClAYS... .ottt 26, 7, 28
B 23 13 0\ O PP OTUUPP PP PRI 41, 42
Flint clays......ccccooeieiinennneiiiene PP 3, 112 130, 131, 158
Florida Clays.......ocooooiiiiiiiiiiiiiiiiiriirr e s 6
Flower vases, manufacture of.................cccooeeeet v i 93
Fluxes in clays..........cccevuueiiiiiinnnennn o 10,29
Foreign clays for Portland cement......... 201
Fort Payne, Dekalb Co., clays near........ 80, 149
Fort Decatur, clays at old....................... 88
France, Kaolin frOm............ccciiviiiiiiumiunuiiiiiiicessaneteeeneeniieneeiesnaes 54
Frankfort, Colbert Co., clays near......c.cceeccvuiieniiiiiiiiiiiiiiiinns cevieiiein . 110
Franklin (Ohio) Company mines, Dekalb Co . 78
Frapklin County Clays.........cccccvviriernvmeneniiirireeniiiiniieniennieceeen . 82,107, 180
Friedrick, Briggs, Marion Co., clays of...........coceouureriererieiiiiiivenensans 106,.127
Free silica in ClaYS...........cccoiviiireeniiiniionenssssnnnieiiiivenies .

Friendship Church, Lamar Co., clays near..
Front brick clays

Fu ibility in clays................. N ..

Fusing roint of Seger cones................coreeenenid .

Fusion of Clays.....ccccceovirviiiiininnunrirninieeeniiiiieensnnns

Gadgden; clay near........:ioeeeeeee R S eecerine e Rgsensieber 74, 117,~ 119

Galtman, Marion Co., clays T JURIP ST RO Sl CVCT SIY, ) I3 CRRCDY- - 5












. Page
Odor of clays......ccccoeeeeeiivecniienes eeeeeeeterrae e e e s e e et e eeeeeeearareines : 1
Obhio ClAYS ....oviiiiiiiiiiii e e e s 16¢
Ohio Geological Survey, quoted... Ceerrerernienimeceeseneeee.. 168, 171
Oliver, C. K., ’I‘usca.loosa Co., potbery of. ............................ 95

(0 “ inclays......coooveviiiiineenens
Origin of Clay.. cceeveeiviiireiiiiiiiiiiiin e,
Ornamintal bricks in U. 8. in 1897, va.luation of.
Oxanna, Calhoun Co., clays.....................iciieeeenee. .
Oxford, Calhoun Co., elays ...................... Vereeeene R
Paint clay, Landerdale Co...........c.cccueiiiiiiiiiiiiiiiiaiirs cevevans cvvins
Paleozoic Clays............ocoviiiiiiiiiiiiiini e 6, 16(
Palmer's, H., Marion Co., Clays......cccoeeumiiiriiiiriniiriieeiiiiicennaniinnn, 107, 194, 19¢
Pannel's place, Miss., clay on
Paving brick clays............ccoooiiiiiiiiiini et e

* ¢oghales......oo e e
Peaceburg, Calhoun Co., clay from...............cccuvveeeeeiiis ciieeeeeniiinn..l. 74, 133. 134
Pearce’s Mill, Marion Co., clays.... ....... 105, 107, 128, 133, 134, 155, .15¢
Pearce’s Mills, Marion Co., shale............ee.coooooiiiiinnn. 81, 105, 117, 184, 186, 201
Peden, Aleck, Miss., Clay OI................cccioei it . 84
Pegmatites (graphic granites).......................n . 70, 7¢
Pegram, Colbert Co., c'ays near.................... 40, 109. 110, 117, 129, 134, 157, 180
Pennsylvania glass pot clay. ..........ccccooeiiiiit il 155
Phi'lips, W. B., qUOte ..........ccoeiiiiiiiiiiiiii 106, 127, 167
Phoenix City, Russell Co., claynear.......................o . 8!
Pholerite..........ccccccvivt coviiiiii fereeerreee e oot e e r e reareana 4
Physicial properties of clays..............cocoviiivnnnenn i 24, 114
Pickel, Dr.. quoted...... PR 111
Pickens County €lays...........cccccceeeviiiinniiininnnn. 97, 170, 171
Pikeville, Marion Co., clays near 106
Pinetuc.y, Randolph Co., €lays............ceeuuvieiiiinen o ooeeenn S 72
Pipe Clays ..ccuuueiiiiis ciiiiiiet st e aeeee e 85, 88
Pipe, sewer, in U. S. in 1897, valuation of ......................... 1
Plastic clays...... ..o e 783, 76, 130, 131,138
Plastic ball clays of F orida............oveiiiiiiiin i, 6
Plasticity.........oooooiiiiiii e e SOTPORPR
Plasticity in clays X

¢ ¢ kaolin

PlSLOCENE CLAYS. ..........cvvvieeiiiveeeeiiteteeeeeiiteeaeeeeteee e e e ntaee e s e eiaeeeaans
PONA ClaAY....ooooiiiiiiiii e e .
Porcelain clays............ BSOSO UUUUUUUUSRRRRIUSUROUPPRTS § 1
Porce'ain earth................... i s . 86
Porcelain ware from Alabama T2
Potash determination................iiiiviriiiiinn e . 46

AN ClaYB. . ’ 11
Portland cement, clays for........ SO e 2198, 200

¢ ‘¢, materials for
Potteries................ccovviviiiiin .. e e 80, 88, 92, 93, 98, 99, 100, 101 107 108

“




218 CLAYS OF ALABAMA.

Page.
Sintering in clays............ccceeviiiniiiinnnnnnn. creseenrneenrnnitannne cneeeenanne 30
Silurian clays...... cccce.v vt ceeeens 78, 133

Society Hill, Rassell Co.. clays near...................... 88
80d8 iN CIAYS. ......eveeeeiiiirereeet e e e eee o1
*Soft Mud’’ process of molding bncks 182
Soluble alkaline compounds in ClaYS..........ccccerieiminiiiiireiiininicinnnnns 11
Southern states, ferruginous clays of.................cceeeivniiiiiiiiiiiinninnnns 5
Splitting of bricks...........vuimiiiiiniiiiiii e
Steele Bluff, Warrior River, clays at.......cc..co.ocooiiiiiiiiiiiiiiiiiiiiniene
Steven’s, Calhoun Co., ClAY........cceuuumeiiiiits crriiiiee e e eeteseseens
Steven’s Switch, Jefferson Co., €lay...........ccoivuemuniiniiiiiiiiiiiiiiiininnn.
Stewart's Cut, Marion Co., clay...... ......ccccvnninn.
“Stiff Mud’’ processs of molding bricks
Stone Hill, Cleburne Co., claysnear.....................cc...ceeeiiiiiiiiiiiii,
Stoneware, CIays.............cccceovverenns 79, 97, 159, 162, 165, 169, 170, 171,173, 178
« Chert fOr.........oooiiiiiiiiiiit e » 79
“ MANUFACHUTE. ..ot 71
. Sub-carboniferous clays...... .ccceeeei it et 77, 117, 133
Sulligent. Lamar Co., clay near................. .cccooeeeiiiiiiiiiniiniivennennnnnn. 100
o ‘ ¢ pottery at 92, 100
Sulphur determination..................cccoeiiiiiiiiiiiinieeen e, 49
Sulphuric acid, free, in clays.............cccouwiiiiiiiii . 12
Summit, Blount Co., clay and pottery near 80
Swelling of Clays...coevee uieeiiiiiiiiitiieece e 15, 17
Talladega County clays : 75, 121
Tampa, Calhoun Co., clays near.........cccceeeee... 75
« ¢ kaoline.....oooooeeeiiiiiniiee. 74
Tauks, settling, in washing of elays......................coivvvieveeiiiinnnnn, 66
Tan Yard Spring clay, Lauderdale Co.......ccccccuuniiiiviniiiinnnnnnnnn.... 111
Taste Of ClAYS........cccoviiieeiiiiiiiiiiiiiet e ceiiicsreer e 12
Ten-mile cut clay, Tuscaloosa CO.............cccoeeiiiiiiiiiiireenniiiiieciinns 97
Tennessee Valley. clay in...........cccoiivmeieiiiii, 80
Tensile strength of clays . 26
Terra cot*a in U. 8. in 1897, valuation of ...................c..coiiiiiiieninnnn 1
Tertiary formation, clays of ........ PP 6, 8, 112, 131, 134, 158
Thermo-electric pyrometer.........cco.ccceuiviiiiiiiiiiiiiiiiiiniiii e 31, 37
Thomas’ Mills, Marion Co., clay near 99
Tile Clay......cccooviiiiiiiiiii 122
Tile, other than drain, in U. 8. in 1897, valuation of........................ . 1

Tishomingo County, Miss., Clays............ccooveiiiiiiiiiiiiiiiiiin i 83






) OLAYS OF AL4BAMA.

’ Page.
‘Wheeler, H. A., Clays of Mo., quoted...............c.coeceveiiinnnnnnnns secenrenss dy 80, 81
White and yellow burning clays..........c.ccoveevrriiirinninneniieenn beeeeesananen &8, 50
‘White, F. 8., clay from Blount Ce. frem................ eeereeneeennnnreecaanes 160
‘White mica in clays........cccociceveninnnnnnne bereereenieienens feereerennennees beesesie %
‘White Bluff, Warrior River, clays at...............ccocoviviiiniiiniiiii L
‘White ware elays ............................................ T Sresebesasas ﬂb, 130
@ 4 PNIRBUTE...eereseerereressencsnsasaenersesssssnessaenssserersesiasssesesensene w116, 13¥
‘Whitewash, clay used 88 a........cccocevvvvnnereracaneccnnsssessanenne teeeseesieittanes L J
Wiggins, Henry, Fayette Go.. elay in bored well of. ............... Beeeeani 108
Wiggins, Hesskiah, Fayette Oo., clay of................. Levaeeerieerrrenreeeaes 108, 178
Williams, J. W. Colbert Co., ola.y [ RPN FORR 157, 186
. Williford’s landing, Warrior River, clay ab.........cccceevreervnenrecienenne 98
Will’s Valley clays.............cccccu... ebeeeeseetnutsisaseetnnissantrrensnseassnes 77, 78,79, 117
Woodbridge fire clays, silica in... ceves eeteeecaseieeesenas 20
Woodstoeg,e Bibb Oo clay hédk.........ccoeeeiivennneennnn. 92, 183, 134, 151, 184, 191
Works, Bessemier, clays for fire BEICK. ....ccveeveerenneeeeraneneennecsrensressenes 108, 150
Wright’s P, O,. Lauderdale Co,, clay 0eaP.............cccerveereerees ceeranes
Yellow burning CIBYS........c.cceeveerrererieeervereecssesseesseeseenss seessessasssnas 59



























